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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The silane compound expressed with the following general formula (I). 
[Formula 1] 
Ar, . Ari 

^"-Ar 5 -fN( ) (I) 


Ar z \ Ar, /k 

Arl -Ar4 shows independently the aryl group which is not replaced [ substitution or ] among [formula, respectively. 
Ar5 The aryl group or arylene machine which is not replaced [ substitution or ] is shown, and it is Arl-Ar5. Inside 1-4 
pieces - CH=CH-Y-SiRl(3-a) (OR2) a Or -CH2 CH2-Y-SiRl(3-a) (OR2) a It Has Substituent Shown. Rl -- the aryl 
group which is not replaced [ hydrogen, an alkyl group, substitution, or ] -- being shown -- R2 hydrogen, an alkyl 
group, or a trialkylsilyl group is shown, a shows the integer of 1-3, Y shows a divalent basis, and k shows 0 or 1 --] 
[Claim 2] Aforementioned Arl -Ar5 They are 1-4 pieces inside. - CH=CH-Y-SiRl(3-a) (OR2) a Silane compound 
according to claim 1 which has the substituent shown. 

[Claim 3] Aforementioned Arl -Ar5 1-4 pieces are -CH2 CH2-Y-SiRl(3-a) (OR2) a inside. Silane compound 
according to claim 1 which has the substituent shown. 

[Claim 4] Aforementioned Arl -Ar4 The phenyl group which has a substituent is shown and it is Ar5. The aryl group 
or arylene machine which has a substituent is shown, among Arl -Ar(s)5 1-4 pieces - CH=CH-Y-SiRl(3-a) (OR2) a Or 
-CH2CH2-Y-SiRl(3-a) (OR2) a It Has Substituent Shown. Rl The aryl group which is not replaced [ hydrogen, an 
alkyl group, substitution, or ] is shown, and it is R2. It is the silane compound according to claim 1 which hydrogen, an 
alkyl group, or a trialkylsilyl group is shown, a shows the integer of 1-3, and Y shows a divalent basis, and is 
characterized by k showing 0 or 1 . 

[Claim 5] When the integer, x', and x" of 1-15 are made into the integer of 2 to 15, respectively, x A silane compound 
given in any 1 term of the claims 2, 3, and 4 characterized by Above Y containing at least one or more sorts of arylene 
machines which are not replaced [ -(CH2) x-, -(Cx'H2x'-2)-, -(Cx"H2x"-4)- and substitution, or ]. 
[Claim 6] The silane compound according to claim 2 characterized by what is expressed with the following structure 
expression (VII). 

[Formula 21 
Me 



(VII) 

CH-(CH 2 ) 2 Si(OMe) 3 


[Claim 7] The silane compound according to claim 2 characterized by what is expressed with the following structure 
expression (VIII). 
[Formula 3] 
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.Me 
Me ' — f 



(VIII) 

[Claim 8] The silane compound according to claim 3 characterized by what is expressed with the following structure 
expression (IX). 

[Formula 4] 
Me 

N -<(D- CH 2 CH2-(CH2)2Si(OMe) 3 (IX) 

[Claim 9] The silane compound according to claim 3 characterized by what is expressed with the following structure 
expression (X). 
[Formula 5] 

Me v Me 

(X) 

[Claim 10] The manufacture method of a silane compound of manufacturing a silane compound according to claim 2 
by making the following general formula (A) and the following general formula (B) reacting using a base. 
[Formula 6] 

Ar« , Ar 8 

\ N - Arir X N / \ (A) 

Ari \ Ar, /k 


Ar6 -Ar9 shows independently the aryl group which is not replaced [ substitution or ] among [formula, respectively. 
ArlO shows the aryl group or arylene machine which is not replaced [ substitution or ]. among Ar6-Arl0 1-4 pieces - It 
is Replaced by CHO or -CH2 L, K Shows 0 or 1, and L is PM (R3)2. Or Hal-P(R3)3+ It is Shown, Hal Shows Halogen 
Atom, M Shows O or S, and it is R3.] Which Shows Alkyl Group, Phenyl Group, Alkoxy Group, and Amino Group 
[Formula 7] 

T- Y-S i R. (i-.> (OR 2 ) » (B) 

Rl shows among [formula the aryl group which is not replaced [ hydrogen, an alkyl group, substitution, or ]. R2 
Hydrogen, an alkyl group, or a trialkylsilyl group is shown, and a shows the integer of 1-3. When Y shows a divalent 
basis, as for T, the general formula (A) has -CHO, -CH2 L is shown and the general formula (A) has -CH2 L - CHO is 
shown. L is PM (R3)2. Or Hal-P(R3)3+ It is shown, Hal shows a halogen atom, M shows O or S, and it is R3.] which 
shows an alkyl group, a phenyl group, an alkoxy group, and the amino group 

[Claim 1 1] The manufacture method of the silane compound according to claim 10 characterized by for the 
aforementioned general formula (A) having -CHO basis, and the aforementioned general formula (B) having -CH2 L 
set. 

[Claim 12] The manufacture method of the silane compound characterized by adding hydrogen to a silane compound 
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according to claim 2, and manufacturing a silane compound according to claim 3. 

[Claim 13] The manufacture method of the silane compound according to claim 12 characterized by adding hydrogen 
according to the catalytic reduction using the hydrogenation solid-state catalyst. 


[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a new silane compound and its manufacture 

method. 

[0002] 

[Description of the Prior Art] Since binder polymer, such as polyester, and low-molecular charge transportation 
material, such as a triaryl amine and a tetrapod aryl benzidine system compound, are generally included and the charge 
transporting bed of the photo conductor for electrophotography gives membrane formation nature, such low-molecular 
charge transportability material distributes in binder polymer. 

[0003] However, since a low-molecular charge transportability material is distributed in binder polymer, when the 
mechanical strength of binder polymer original falls, consequently it uses as an electrophotography photo conductor, 
there is a problem of being inferior to endurance. 

[0004] Although the charge transportability polymer which contains a charge transportation component in a principal 
chain is proposed like the polyvinyl carbazole that the above-mentioned fault should be conquered, the material of an 
electrical property or property sufficient in a strong field is not yet obtained. 

[0005] Moreover, although applying a charge transportation material low-molecular in recent years as an organic EL 
element attracted attention, the low molecular weight compound dissolved by the Joule's heat generated in this case, 
and there was a problem of being hard to obtain the stable long element of a life. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in solubility and membrane 
formation nature, forms a firm film, and is to offer a various new compound applicable to an organic electron device 
and its various manufacture methods, such as an organic EL element and an electrophotography photo conductor. 
[0007] 

[Means for Solving the Problem] A specific silane compound is possible for 3 -dimensional bridge formation 

hardening, and the film is excellent in charge transportability, mechanical-proof wear nature, and environmental 

stability, and finds out that high endurance is shown, and this invention persons came to complete this invention, as a 

result of inquiring wholeheartedly to the above-mentioned technical problem. 

[0008] That is, this invention is a silane compound expressed with a general formula (I). 

[0009] 

[Formula 8] 

Art s Ar 3 v 

^N-Ars-hN^ J (I) 
Ar 2 V Ar 4 /k 

[0010] The inside of a formula, and Arl -Ar4 The aryl group which is not replaced [ substitution or ] is shown 
independently, respectively. Ar5 The aryl group or arylene machine which is not replaced [ substitution or ] is shown, 
and it is Arl-Ar5. Inside 1-4 pieces - CH=CH-Y-SiRl(3-a) (OR2) a Or -CH2 CH2-Y-SiRl(3-a) (OR2) a It Has 
Substituent Shown. Rl shows the aryl group which is not replaced [ hydrogen, an alkyl group, substitution, or ], and is 
R2. Hydrogen, an alkyl group, or a trialkylsilyl group is shown, a shows the integer of 1-3, Y shows a divalent basis, 
and k shows 0 or 1 . 

[001 1] Moreover, this invention persons examined the synthesis method of various silane compounds wholeheartedly. 
A method which is listed to below is learned as a synthesis method of the conventional silane compound. 
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1) The synthesis method this gentleman method using the hydrosilylation reaction of an alkene or an alkyne is a kind 
of the synthesis method which makes a silicon hydride add to a carbon-carbon unsaturated bond under various 
conditions, and makes an organic silicon compound generate. 

[0012] In the hydrosilylation reaction of an alkene or an alkyne, the hydrosilylation reaction using the Speier reagent 
{H2 PtC16 / IPA (isopropyl alcohol)} as shown in 322 etc. pages of "organic metalization study" (Shokabo Publishing 
Co., Ltd., 1982 publication) etc. as a catalyst is useful as a method of compounding industrially various silane 
compounds in which composition had eye a possible hatchet and Si-C combination with the catalyst addition of about 
lxten - seven mols. 

[0013] However, at such a hydrosilylation reaction, in order that the by-product by the isomer, the reduction reaction, 
etc. may mix, strict refining by distillation etc. is required and difficulty follows on composition of a silane compound 
with the high boiling point like this invention. 

2) As shown in 655 etc. pages of the synthesis method "The Chemistry of Organic Silicon Compounds" (S. the volume 
on Patai, 1989 publication) using the Grignard reaction etc., composition of a silane compound is possible by using a 

Grignard reagent. . . 

[0014] However, since a Grignard reaction produces a lot of mineral salt for oxygen, moisture, etc. very sensitively, it 

requires immense costs for processing being difficult and industrializing. 

3) As shown in 655 etc. pages of the synthesis method "The Chemistry of Organic Silicon Compounds" (S. the volume 
on Patai, 1989 publication) of the amine system silane compound using the desalting acid reaction etc., composition of 
a silane compound is possible by the desalting acid reaction of a silane and an amine to which the halogenation 
machine was attached. 

[0015] However, the compound obtained is restricted to a special thing, and since it has an amino group inevitably, 
when it uses for charge transportation material, it tends to serve as a charge trap, and it has the fault of being easy to 
have a bad influence on an electrical property. 

4) The application to the electrophotography photo conductor of the silane compound which has the charge 
transportation part which uses a urethane bond for the synthesis method publication-number No. 191358 [ three to ] 
official report using the urethane-bond formation reaction is proposed. 

[0016] However, since the compound compounded by this method has the hydrogen atom coupled directly with the 
hetero atom, in case it tends to adsorb the moisture in the atmosphere and uses it as organic electron devices, such as an 
electrophotography photo conductor, it tends to be influenced of humidity etc. and has the fault that environmental 
stability is missing. 

[0017] The selectivity of a reaction is high to these methods, and a wittig reaction finds out that it is easy to process 
and advantageous to industrialization since side reaction hardly occurs, either, and, as for this invention persons, came 
to complete this invention. 

[0018] That is, by making the compound shown by the following general formula (A), and the compound shown by the 
following general formula (B) react using a base, it is expressed with a general formula (I) and this invention is Arl - 
Ar5. 1-4 pieces - CH=CH-Y-SiRl(3-a) (OR2) a It is characterized by compounding the silane compound which it has. 
[0019] 
[Formula 9] 

Ar s x .Ars 

^N-Ar.o-r-N, ) (A) 



/ V \ , 

Ar t \ Ar 9 /k 

[0020] The inside of a formula, and Ar6 -Ar9 The aryl group which is not replaced [ substitution or ] is shown 
independently, respectively. ArlO shows the aryl group or arylene machine which is not replaced [ substitution or ]. 
among Ar6-Arl0 1-4 pieces - It is replaced by CHO or -CH2 L, k shows 0 or 1, and L is PM (R3)2. Or Hal-P(R3)3+ It 
is shown, Hal shows a halogen atom, M shows O or S, and it is R3. An alkyl group, a phenyl group, an alkoxy group, 
and the amino group are shown. 
[0021] 

[Formula 10] 

T-Y-S i Ri ia-t) (OR* ) » (B) 

[0022] The inside of a formula, and Rl The aryl group which is not replaced [ hydrogen, an alkyl group, substitution 
or ] is shown. R2 Hydrogen, an alkyl group, and a trialkylsilyl group are shown and a shows the integer of 1-3. When 
Y shows a divalent basis, as for T, the general formula (A) has -CHO, -CH2L is shown and the general formula (A) has 
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-CH2 L - CHO is shown. L is PM (R3)2. Or Hal-P(R3)3+ It is shown, Hal shows a halogen atom, M shows O or S, and 

it is R3. An alkyl group, a phenyl group, an alkoxy group, and the amino group are shown. 

[0023] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 

[0024] The silane compound of this invention is expressed with the aforementioned general formula (I). The inside of a 
formula, and Arl -Art The aryl group which is not replaced [ substitution or ] is shown independently, respectively, 
and, specifically, the following are mentioned. 
[0025] 

[Formula 11] 



— Ar-( T ) -Ar — X m 


[0026] Moreover, the inside of a general formula (I) and k show 0 or 1, and are Ar5. The aryl group or arylene machine 

which is not replaced [ substitution or ] is shown, and, specifically, the following are mentioned. 

[0027] 

[Formula 12] 

k = 0Ofl# x v 

X 


I R4 R 4 


I 

R4 



<*5)t 



Ar-f-Z ) — Ar — X 
5 


I R4 R4 

R 4 



(*5>t 



Ar-f Z ■) — Ar — 
s 


[0028] Here, X is -CH=CH-Y-SiRl(3-a) (OR2) a. Or -CH2 CH2-Y-SiRl(3-a) (OR2) a It is shown. Y shows a divalent 

basis and, specifically, the following are mentioned. 

[0029] 

[Formula 13] 
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. — . (Rs)t 

(R S )t ( R 5)t (R 5 )t 

(CH 2 V 

<*s)t 

[0030] Especially in this, the following are desirable. 
[0031] 

[Formula 14] 

-(CH 2 ) X - , -(C x -H 2x '. 2 )- , -(CX-H2X--4) - 

[0032] Above Arl -Ar5 1-4 pieces are -CH=CH-Y-SiRl(3-a) (OPv2) a inside. Or -CH2 CH2-Y-SiRl(3-a) (OR2) a It is 

required to have the substituent shown. 

[0033] Moreover, Ar is chosen from the following bases. 

[0034] 

[Formula 15] 

[0035] Furthermore, Z* is chosen from the following. 
[0036] 

[Formula 16] 

[0037] Moreover, Z is chosen from the following. 
[0038] 

[Formula 1 7] 
" (CHz V . -(CH2CH2O),.- 





[0039] Furthermore, W is chosen from the following bases. 
[0040] 

[Formula 18] 
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CH2 CH 2 

I t 


-CH 2 - , -C(CH 3 )2 - , -O- , -S- , ~ < Q^ • 
-C(CF 3 ) 2 - . -Si(CH 3)2 - . -<0^t©} ^ ^ 

r00411 Moreover, R4 It is chosen from the phenyl group which is not replaced [ the substitution replaced by hydrogen, 
the alkyl group of carbon numbers 1-4, the alkyl group of carbon numbers 1-4, or the alkoxy group of carbon numbers 
1-4 or l and the aralkyl machine of carbon numbers 7-10. Furthermore, R5 It is chosen from hydrogen the alkyl 
group of carbon numbers 1-4, the alkoxy group of carbon numbers 1-4, and a halogen atom. Rl The aryl group which 
is not replaced [ the substitution replaced by hydrogen, the alkyl group of carbon numbers 1-10, the alkyl group ot 
carbon numbers 1-4, or the alkoxy group of carbon numbers 1-4 or ] is shown, and it is R2. The tnalkylsilyl group 
replaced by hydrogen, the alkyl group of carbon numbers 1-4, and the alkyl group of carbon numbers 1-4 is shown. 
Moreover, R6 It is chosen from hydrogen and the alkyl group of carbon numbers 1-4. m, s, and s shows 0 or 1 
respectively, t and a show the integer of 1-3, respectively, and y and z show the integer of 1-5, respectively. Moreover, 
x shows the integer of 1-15 and x' and x" show the integer of 2-15, respectively. Furthermore, f shows the integer ot 1 
or 2 and q and r show the integer of 1 - 1 0, respectively. . . 

[0042] Moreover, Arl -Ar5 Inside, as for at least one, what has two or more conjugated aromatic series is stable to 

photooxidation, and desirable. 

[0043] In addition, Ar5 The following are more desirable. 
[0044] 

[Formula 19] 

k=0<O9* 




(Rs)t (Rs>t <Rs)t (Rs)t 




(Rsh (Rsh < R s)t (R 5 )t (R 5 )t (Rs)t 


[0045] The example of the silane compound of a general formula (I) is shown in Tables 1-16. 

[0046] 
[Table 1] 


[0047] 
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•CH = CHC 6 H«- 
(CH 2 ) 4 -St<OMe) J 



k 

An 

AT2 

Ar3 

Ar 4 

Ar 5 

X 

6 

1 

Me 



Me 

Me Me 

-Si<OMe) a 

7 

1 

Me 
"O - Me 

-<Q> 


Me 
-d-Me 

* 

-CH«CH-{CH S >2 
•Si<0Me) 3 

8 

1 

Me 

H^- OMe 
Me 

-® 


Me 

OMe 
Me 

Me Me 

•CH = CH-(CHi) 2 
♦Si(0Me) 3 

9 

1 

-O— OMe 
Me 

•Q 

x 

• 

Me 

0Mfi 
Me 


.CH = CM-(CH a ) ? 
•Si(0Me)3 

10 

1 

-@- Me 

-© 


Me 

Me Me 

•CH=C1I.(CH 2 )^ 
♦SUOMe^ 


[0048] 


Page 7 of 20 


[ Table 3] 



k 

Ari 

Ar2 

Ar3 

Ar4 

Ars 

X 

ir 

0 


-©-x 



"O" x 

•CH«CH.(CH 2 »2 
-Si(OMe) 3 

12 

0 


x 



x 

.CH=CH-(CH 4 )a 

13 

0 

Me 
Mo 

x 






-CH»CH-<CH t >, 
-Si(OEt)3 

14 

0 

Me 
Me 







CH = CH-CH 2 
-oKUMeijivie 

15 

0 

Me 





-CH=CH-C e H 4 - 
(CH^-SKOMe), 


[0049] 
[Table 4] 



k 

Ari 

Ar2 

Ar3 

Ar4 


X 

16 

1 

M< 

-®-x 

"O - x 

— ^ — 

Me 
Mb 

■■ 1 

He Me 

-CH=CH.{CH 2 >2 
Si(OMe), 

17 

1 




Me 

-\~t- Me 


-CH = CH*(CH 2 ) 2 
-Si(OMe)4 

18 

1 

Me 



Me 
Me 

Me Me 

-CH«CH4CH t fe 
Si(OEt) 3 

19 

1 

Me 
~C?~ Me 


-<£^-x 

Me 

-*0~Me 


•CH=CH-CH 2 
-Si(0Me) 2 Me 

20 

... 

1 

Me 

"^Me 

x 


Me 
-O- Me 

Me Me 

■CH =CH-C 6 H^ 
<CH 2 >2'S((OMe)3 


[0050] 
[Table 5] 
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k 

Ari 

Ar2 

Ar3 

Ar4 

Ars 

X 

26 

1 





Me Me 

-CH=CH-(CH ? ) t 
-oUUfvie) 3 

27 

1 




x 


.CH=CH^CH t ) t 
-5i(0Me>3 

28 

1 

~0~" X 





.CH=CH*(CH a ) 3 
-bi(UMc J3 

29 

1 



x 

"®~ x 

— 

.CH«CH-CH, 

30 

1 

x 


x 

X 


■CH=CHC 6 IV 
(CH a ) r Si<0Me) 3 


[0051] 



k 

Ari 

AT2 

Ara 

At4 

Ars 

X 

3 1 

0 

~€^~ Me 




-O-x 

.Si{0M»>3 

« 

3 2 

0 

Me 

-O-Q 



-0- x 

• C H jCHj-C CH2 )2 
•SKOEO, 

3 3 

0 

Me 

"O" Me 




-<© H ' x 

-CHjCHj-SUOEt^ 

3 4 

0 

Mo 




x 

•GH 2CH2-(CH 

-Si(OEttaMe 

3 5 

0 

Me 




X 

-CH2-CH2-C6H4 
-Si(OMe)3 


[0052] 
[Table 7] 
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k 


AT2 

Ar3 

Ar4 

Ars 


3 6 

1 

Me 
-Q- Mb 

-© 


Me 

Mb Me 

Si(OMe) a 

3 7 

1 

Me 
-Q- Me 

-<© 


Me 



3 8 

1 

OMe 
Me 



Me 

OMe 
Me 

Me Me 

•CH2CH2"(CH2)2 

•Si(OMe)* 

3 9 

1 

Me 

"~C^~ OMe 
Me 

-© 

x 

Me 

OMe 

Me 


-CH 2 CH r (CH 2 )2 
•Si(OMe) 3 

4 0 

1 

Me 
Me 


-@- x 

Me 
"C^Me 

Me Me 

-CH 2 CH 3 -C|H4 
«Si(OMe) 3 


[0053] 
[Table 8] 




An 

Ar2 

Ar3 

Ar4 

Ars 

X 

4 1 

0 

Me 

-€r- Me 





-CHCH 2 .(CH 2 )2 
-Si(0Me3b 

4 2 

0 






-Si(OMe) 3 

4 3 

0 

Me 

■"C^"" Me 





.Si(OEt> 3 

4 4 

0 

Me 
-C^~ Me 


■ 


x 

♦Si(0Me) 2 Me 

4 5 

0 

-^-Me 

"©"" x 



-©-x 

-CH 2CH2-CSH4- 
Si(0Me>3 


[0054] 
[Table 9] 
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[0055] 



k 

Ari 

Ar2 

Ar3 

Ar 4 

Ar5 

X 

5 1 

0 

-Q-x 





-Si(OMe>3 







5 2 

0 





Me 
H^-X 

Me 

-CHjCHj-iCHj^ 
•Si(0Me) 3 

5 3 

0 

x 

-Q-x 



X 

-CH 8 CH^<CH 2 ) 2 
-SlCOEU, 

5 4 

0 


-@- X 


* 


.CH2CH r CH 2 
-SttOMe^Me 

5 5 

0 





-0- X 

•C KjCH j -CqH^- 
5)(0Me) 3 


[0056] 
[Table 11] 
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k 

Ari 

Ar2 

Ar3 


Ars 

X 

5 6 

1 





Me Mb 

-CHgCH^CH^ 
•Si(0Me) a 

5 7 

1 

"0- * 

X 

-<©— x 



.CH 2 CH r (CH 2 )2 
-SitOMe^ 

5 8 

1 

-®-x 

X 

-®- X 



*Si(0Me> 3 

5 9 

1 

x 


x 

X 


•CHjCHg-CH^ 
•SUOMe^Me 

6 0 

1 



"0~ x 

H©-X 


-CHjCHy CgH^- 
3i(OMe) 3 


[0057] 
[Table 12] 



k 

Ari 

Ar2 

AP3 

Ar* 


X 

6 1 

0 







6 2 

0 

Me 





*CH e CH-C0H4** 
Si(0M«)* 

6 3 

0 

• 

Ma 
~C£- Me 

<M3 



• 

-CH=CH-CH 2 - 
S\LQE%h 


[0058] 
fTable 13] 



k 

Ari 

Ar 2 

Ar3 

Ar4 

Ars 

X 

6 4 

0 


* 



-O-x 

-CH-CH-SKOEOj 

6 5 

0 

Me 



1 


-CH»CH-C«H4. 
SKOUa), 


[0059] 
[Table 14] 
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[0060] 
Table 15] 
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[0061] 
Table 16] 
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[0062] Since what has two or more substituents containing silicon can obtain a film with a high degree of hardness 
when making the surface-protection layer of the photo conductor for electrophotography use and harden the silane 
compound of this invention, it is desirable. 

[0063] It is expressed with a general formula (I) and is Ari -Ar5. 1-4 pieces - CH=CH-Y-SiRl(3-a) (OR2) a The silane 
compound which it has is compoundable by making the compound expressed with the aforementioned general formula 
(A), and the compound expressed with the aforementioned general formula (B) react under inert gas using a base. 
[0064] Among a general formula (A) and (B), about the substituent of a general formula (I), the same substituent as a 
numeric value, and a numeric value, the same sign is attached and explanation is omitted. 

[0065] The inside of a general formula (A), and Ar6 -Ar9 The aryl group which is not replaced [ substitution or ] is 

shown independently, respectively, and, specifically, the following are mentioned. 

[0066] 

[Formula 20] 
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[0067] Moreover, among a general formula (A), ArlO shows the aryl group or arylene machine which is not replaced 

[ substitution or ], and, specifically, the following are mentioned. 

[0068] 


[Formula 21] 
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I R4 R 4 


I 
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I R4 R4 

R4 



(RsK 



Ar 


Ar 


[0069] Here, D shows -CHO or -CH2 L. L is PM (R3)2. Or Hal-P(R3)3+ It is shown, Hal shows a halogen atom and M 
shows O or S. Moreover, R3 The alkyl group of carbon numbers 1-4, a phenyl group, the alkoxy group of carbon 
numbers 1 -4, and the amino group are shown. 

[0070] Above-mentioned 1-4 in Ar6 -ArlO need to have the substituent shown by -CHO or -CH2 L. 

[0071] moreover, among a general formula (B), T shows -CH2 L, when the general formula (A) has -CHO, and when 

the general formula (A) has -CH2 L, it shows -CHO 

[0072] {the general formula (Bl)} in which a general formula (A) has -CHO basis (formyl machine), and {a general 
formula (Al)} and a general formula (B) have -CH2 L set (phosphorus-compounds machine) when a composite ease is 
taken into consideration ~ things are desirable 
[0073] 

[Formula 22] 



[0074] 

[Formula 231 

LH 2 C-Y-S i Rl <3-a) (OR 2 ) a (B,) 

[0075] e shows the integer of 1-4 among a general formula (Al). The alkali used for composition can be chosen from a 
sodium hydroxide, a sodium carbonate, a sodium methoxide, a sodium ethoxide, a pyridine, a triethylamine, n-butyl 
lithium, a phenyl lithium, a sodium hydride, etc. as arbitration. Especially, when the stability over the base of the silane 
compound of this invention is taken into consideration, especially a sodium hydride is desirable. Moreover, although 
the amount of the alkali used can be arbitrarily set up according to the kind and reaction rate of phosphonium salt, 
since processing, separation, etc. will become difficult if the amount used increases, ten mols are preferably used from 
1 by one to 1.5 mols to one mol of phosphonium salt. 

[0076] Moreover, a reaction solvent can be used in composition, such a reaction solvent can be chosen from ethanol, 
chloroform, a dichloromethane, a nitromethane, dimethyl sulfoxide, diethylether, N.N-dimethylformamide, a 
tetrahydrofuran, a pentane, benzene, a xylene, etc. as arbitration, and those mixed solvents can also be further used for 
it. In addition, as for a solvent, dehydrating and using is desirable. In these, especially non-aquosity polar solvents, 
such as N.N-dimethylformamide from the height of stereoselectivity, the ease of separation after a reaction, etc. and 
dimethyl sulfoxide, are desirable. 

[0077] Moreover, as for reaction temperature, it is desirable that it is -30-80 degrees C, it is more desirable that it is - 
30-25 degrees C, and it is still more desirable that it is -10-5 degrees C. 

[0078] As a precursor for obtaining the phosphorus compounds used for the aforementioned composition, triphenyl 
phosphine, a TORIETOKISHI phosphine, a chlorodiphenyl phosphine, a chloro diethoxy phosphine, etc. are 
mentioned. 

[0079] It is Hal-CH2-Y-SiRl(3-a) (OR2) a about these precursors. It can use and can compound by the Wittig method 
of a publication to "the comprehensive organic combination experiment 11" (S. a translation, 532 pages, Morikita 
Shuppan Co., Ltd., such as work, such as HYUNIHHI, and Yujiro etc. Nomura), the "experimental science lecture 19 
(organic synthesis I)" (57 pages, Maruzen publication), etc. 

[0080] Thus, it is expressed with the compounded general formula (I), and is Arl -Ar5. 1-4 pieces - CH=CH-Y-SiRl 
(3-a) (OR2) a The silane compound which it has It is expressed with a general formula (I) and is Arl -Ar5. 1-4 pieces 
are -CH2 CH2-Y-SiRl(3-a) (OR2) a. As a reduction reaction returned to the silane compound which it has RaneyNi, 
Reduction nickel, and the support reduction nickel (nickel/diatom earth) and Pt02 (Adams catalyst), Platinum black, 
Support Pt (Pt/C, Pt/aluminum 203, etc.), support Pd (Pd/C) Pd/BaS04 and Pd/CaC03 etc. - the reduction reaction 
using silane compounds, such as a catalytic-reduction reaction using hydrogenation solid-state catalysts, such as a 
palladium black and PdO, and a triethyl silane, a trimethyl silane, or other hydrogenation agents etc. can be used When 
the ease of a reaction, the lowness of cost, etc. are taken into consideration, the catalytic-reduction reaction using 
hydrogenation solid-state catalysts, such as RaneyNi, Support Pt, and Support Pd, is desirable. 
[0081] In addition, the silane compound with little substituent which contains silicon among the silane compounds 
expressed with a general formula (I) is chemically more stable, and the manufacture top is advantageous. 
[0082] The compound expressed with the above-mentioned general formula (I) of this invention is applicable to the 
interlayer of an electrophotography photo conductor, an organic EL element, a solar battery, an organic conductor, the 
coat material of the carrier for electrophotography, the surface treatment of charge generating material, aluminum, 
nickel, a Nesa glass, etc. and an organic photosensitive layer etc. For example, the compound of this invention can be 
used for a charge transporting bed in the electrophotography photo conductor with which the charge generating layer 
and the charge transporting bed were formed on conductive substrates, such as aluminum. Moreover, it can use for the 
surface-protection layer of the electrophotography photo conductor with which the charge generating layer, the charge 
transporting bed, and the surface-protection layer were formed on conductive substrates, such as aluminum. What is 
necessary is just to form a charge transporting bed and a surface-protection layer by more specifically applying the 
application liquid containing the compound of this invention. Moreover, after applying, you may make a hardening 
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film form by using catalysts, such as heating or a phosphoric acid, a sulfuric acid, ammonia gas, an acetic acid, a 
hydrochloric acid, a titanate system catalyst, and an aluminum system catalyst. 

[0083] In the application liquid for charge transporting beds containing the silane compound of this invention That in 
which the silane compound of this invention was dissolved can be used into binder polymer, as such binder polymer 
Polycarbonate resin, polyester resin, methacrylic resin, acrylic resin, A polyvinyl chloride resin, a polyviny lidene 
chloride resin, polystyrene resin, A polyvinyl-acetate resin, a styrene-butadiene copolymer, a vinylidene-chlonde- 
acrylonitrile copolymer, A vinyl chloride vinyl acetate copolymer, a vinyl chlonde-vinyl acetate-maleic-anhydnde 
copolymer Silicone resin, a silicone-alkyd resin, phenol-formaldehyde resin, A styrene-alkyd resin, Polly N- 
vinylcarbazole, polysilane, Although well-known resins, such as charge transportability polymer, such as polyester 
mdfcated by £,64-13061 ,A, a 64-19049 official report, JP,8- 196293, A, the 8-208820 official report, the 8-21 1640 
official report, etc. and a polycarbonate, can be used It is not limited to these. The polycarbonate resin shown by 
following structure-expression (II) - (VI) from points, such as compatibility and membrane formation nature, or he 
PO^carbona^ resin to which ^polymerization of them was carried out is more desirable among these binder polymer. 


[0084] 

[Formula 24] 



(II) 


-fo-<n 
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(HI) 



0 

D 


o-c-fcr (W) 


CH 3 CH 3 o 

chT CH3 


-hr (v) 



(VI) 

[00851 Among the above-mentioned structure expression, n expresses polymerization degree and shows the integer of 
50-3000 These binder polymer can be used independently, or two or more sorts can be mixed and it can be used. As 
for rcompoS^tio^eight ratio) of the above-mentioned silane compound as a charge transportation material, 

and hinder nolvmer 10:1-1:5 are desirable. , , 

[00861 Moreover, in the application liquid containing the silane compound of this invention, you may add various 
kinds ofl £uS agents, such as an aluminate coupling agent, a titanate system coupling agent, and a silane system 
cClingTg^it, and a commercial hard-coat agent. As an usable aluminate coupling agent, there are an acetoxy 
aluminum JIISOPUROPI rate, aceto ethoxy aluminum JIISOPUROPIRETO, aceto propoxy aluminum 
JIISOPUROPIRETO, etc. Moreover, there are titanium n-butoxide, titanium ethoxide, etc. as i a sy^em 
™,m1ino flaunt As a silane svstem coupling agent, furthermore, a vinyl tnchlorosilane, Vinyltnmetoxysilane, 
SS^itae! g^^dox^ytaeMdietoxysilane, Ga m ma-g.ycidoxypn>py. tt ime.oxys,.a„e, gamma- 
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glycidoxy propyltriethoxysilane, gamma-aminopropyl triethoxysilane, gamma-aminopropyl trimethoxysilane, There 
are gamma-aminopropyl methyl dimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl triethoxysilane, a 
tetramethoxy silane, methyl trimetoxysilane, dimethyl dimethoxysilane, etc. As a commercial hard-coat agent, 
moreover, KP-85 (Shin-etsu silicone company make), CR-39 (Shin-etsu silicone company make), X- 12-2208 (Shin- 
etsu silicone company make), X-40-9740 (Shin-etsu silicone company make), X-41-1007 (Shin-etsu silicone company 
make), KNS-5300 (Shin-etsu silicone company make), X-40-2239 (Shin-etsu silicone company make), AY 42-440 
(Dow Corning Toray Silicone make), AY 42-441 (Dow Corning Toray Silicone make), AY 49-208 (Dow Corning 
Toray Silicone make), etc. can be used. Furthermore, in order to reduce surface energy, it is also effective to add the 
compound containing a fluorine. 
[0087] 

[Example] Hereafter, an example explains this invention in detail. 
[0088] (Synthetic example 1) 

- Composition of silane compound (1) [table 1] - 3-iodine propyltrimethoxysilane 25g was put into the two-lot flask 
which carried out the nitrogen purge, and it was made to dissolve in toluene 200ml. Subsequently, triphenyl phosphine 
27g was added. Then, after carrying out heating reflux for 7 hours, agitating, toluene is sufficient in the crystal which 
deposited, the bottom solvent of washing reduced pressure was removed, and 36.5g of phosphonium salt of a white 
crystal was obtained. The melting point of the obtained phosphonium salt was 102.0-102.5 degrees C. Moreover, IR 
absorption spectrum of this phosphonium salt is shown in drawing 1 . 

[0089] The 1 5g of the above-mentioned phosphonium salt was put into the two-lot flask which carried out the nitrogen 
purge, and it was made to dissolve in anhydrous dimethylformamide 300ml. Subsequently, the system of reaction was 
cooled at -5 degrees C, 1.05g of sodium hydrides was added, and it agitated for 15 minutes. Then, agitating, N-(4- 
HORUMIRU phenyl)-N-(3, 4-dimethylphenyl) biphenyl-4-amine 5.1g was added, and gradually, to the room 
temperature, temperature was raised and it agitated for 2 hours. After a reaction end and after having added methanol 
10ml, having poured out reaction mixture into 31. iced water further, extracting with toluene and removing the bottom 
solvent of reduced pressure, column refining (solvent : toluene) was carried out by silica gel, and silane compound (1) 
6g with oily light yellow was obtained. IR absorption spectrum of the obtained silane compound is shown in drawing 
2. 

[0090] (Synthetic example 2) 

- Composition of silane compound (16) [table 4] - 15.9g of phosphonium salt compounded in the synthetic example 1 
was put into the two-lot flask which carried out the nitrogen purge, and it was made to dissolve in anhydrous 
dimethylformamide 300ml. Subsequently, the system of reaction was cooled at -5 degrees C, 1.5g of sodium hydrides 
was added, and it agitated for 15 minutes, then — while agitating - 3 and 3' - dimethyl-N and N ? - screw (4- 
HORUMIRU phenyl)-N and N ? - the - screw (3, 4-dimethylphenyl) -1 and T - the - biphenyl -4 and 4' - diamine 6.0g 
was added, and gradually, to the room temperature, temperature was raised and it agitated for 2 hours After a reaction 
end and after having added methanol 30ml, having poured out reaction mixture into 31. iced water further, extracting 
with toluene and removing the bottom solvent of reduced pressure, column refining (solvent : toluene) was carried out 
by silica gel, and silane compound (16) 6.9g with oily light yellow was obtained. IR absorption spectrum of the 
obtained silane compound is shown in drawing 3 . 

[0091] (Synthetic example 3) 

- Silane compound (l)6g compounded in the synthetic example 1 was put into synthetic - eggplant type flask of silane 
compound (31) [table 6], and it was made to dissolve in tetrahydrofuran 20ml and ethanol 20ml. Subsequently, Pd- 
CO.lg was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react at a room 
temperature by the state where it connected with the dryness hydrogen source of supply for 15 hours. After filtering 
Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : toluene) was 
carried out by silica gel, it refined further by the recrystallizing method (solvent : toluene / hexane = 1/5), and silane 
compound (31) 4.2g which is a transparent and colorless crystal was obtained. IR absorption spectrum of the obtained 
silane compound is shown in drawing 4 . Moreover, the melting point of this silane compound was 71.5-72 degrees C. 
[0092] (Synthetic example 4) 

- Silane compound (16) 6.3g compounded in the synthetic example 2 was put into synthetic - eggplant type flask of 
silane compound (46) [table 9], and it was made to dissolve in tetrahydrofuran 20ml and ethanol 20ml. Subsequently, 
Pd-C0.2g was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react at a room 
temperature by the state where it connected with the dryness hydrogen source of supply for 15 hours. After filtering 
Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : a hexane / ethyl- 
acetate = 1/1) was carried out by silica gel, and silane compound (46) 5.9g with oily light yellow was obtained. IR 
absorption spectrum of the obtained silane compound is shown in drawing 5 . 
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[0093] (Synthetic example 5) j ^ i / w *u n 

- Composition of silane compound (62) [table 12] - Phosphorous acid tnethyl 50g and phenyl (chloro methyl) 
trimethoxysilane 40g were put into the two-lot flask which carried out the nitrogen purge, and heating reflux was 
carried out at 180 degrees C for 5 hours. Superfluous phosphorous acid TORIMECHIRU was removed at the elevated 
temperature (1 85 degrees C) under reduced pressure (lOmmHg) after that. Furthermore, the remaining liquid was 
filtered and 50.4g of colorless oily phosphorus compounds was obtained. IR absorption spectrum of the obtained 
phosphorus compounds is shown in drawing 6 . . 

[0094] The 30g of the above-mentioned phosphorus compounds was put into the two-lot flask which earned out me 
nitrogen purge, and it was dissolved in anhydrous dimethylformamide 300ml. Subsequently, the system of reaction 
was cooled at -5 degrees C, 3.3g of oily sodium hydrides was added, and it stirred for 15 minutes. Then, stirring, N-(4- 
HORUMIRU phenyl)-N-(3, 4-dimethylphenyl) biphenyl-4-amine 29.7g was added, and gradually, to the room 
temperature, temperature was raised and it stirred for 2 hours. It was made to reprecipitate twice with a 500ml 
methanol after a reaction end, and silane compound (62) 19.8g of a yellow solid-state was obtained. IR absorption 
spectrum of the obtained silane compound is shown in drawing! . 

[0095] (Synthetic example 6) . . 

- Silane compound (62) lOg compounded in the synthetic example 5 was put into synthetic - eggplant type flask of 
silane compound (3 5) [table 6], and it was made to dissolve in tetrahydrofuran 1 00ml and ethanol 1 00ml. 
Subsequently, Pd-C0.5g was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react 
at a room temperature by the state where it connected with the dryness hydrogen source of supply for 15 hours. After 
filtering Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : a hexane / 
ethyl-acetate = 2/1) was carried out by silica gel, and silane compound (35) 9.5g with oily light yellow was obtained. 
IR absorption spectrum of the obtained silane compound is shown in drawing 8 . 

[00961 (Synthetic example 7) ,,,,,,,, a. n 

- Composition of silane compound (5) [table 1] - Phosphorous acid triethyl 20g and phenylethyl (chloro methyl) 
trimethoxysilane 22g were put into the two-lot flask which carried out the nitrogen purge, and heating reflux was 
carried out at 180 degrees C for 6 hours. Superfluous phosphorous acid TORIMECHIRU was removed at the elevated 
temperature (185 degrees C) under reduced pressure (lOmmHg) after that. Furthermore, the remaining liquid was 
filtered and 26.2g of oily phosphorus compounds of light yellow was obtained. IR absorption spectrum of the obtained 

phosphorus compounds is shown in drawing_9 . . 
[0097] The 9 55g of the above-mentioned phosphorus compounds was put into the two-lot flask which earned out the 
nitrogen purge, and it was dissolved in anhydrous dimethylformamide 300ml. Subsequently, the system of reaction 
was cooled at -5 degrees C, lg of oily sodium hydrides was added, and it stirred for 15 minutes. Then, stirnng, N-(4- 
HORUMIRU phenyl)-N-(3, 4-dimethylphenyl) biphenyl-4-amine 8g was added, and gradually, to the room 
temperature, temperature was raised and it stirred for 2 hours. It was made to reprecipitate twice with a 1500ml 
methanol after a reaction end, and silane compound (5)9.2g of a yellow solid-state was obtained. IR absorption 
spectrum of the obtained silane compound is shown in drawing 1Q . 

[0098] (Synthetic example 8) . 

- Silane compound (5)5g compounded in the synthetic example 7 was put into synthetic - eggplant type flask of silane 
compound (69) [table 15], and it was made to dissolve in tetrahydrofuran 100ml and ethanol 100ml. Subsequently, Pd- 
C0 2g was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react at a room 
temperature by the state where it connected with the dryness hydrogen source of supply for 15 hours. After ti tenng 
Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : a hexane / ethyl- 
acetate - 2/1) was carried out by silica gel, and silane compound (69) 4.5g with oily light yellow was obtained. IR 
absorption spectrum of the obtained silane compound is shown in drawing 1 1 . 

[0099] (Synthetic example 9) . 

- Composition of silane compound (67) [table 14] - 25g of phosphorus compounds compounded in the synthetic 
example 5 was put into the two-lot flask which carried out the nitrogen purge, and it was dissolved in anhydrous 
dimethylformamide 150ml. Subsequently, the system of reaction was cooled at -5 degrees C, 2.75g of oily sodium 
hydrides was added, and it stirred for 15 minutes, then ~ while stirring - 3 and 3' - dimethyl-N and N - screw (4- 
formyl phenyl)-N and N' - the - screw (3, 4-dimethylphenyl) -1 and 1' - the - biphenyl -4 and 4' - diamine 19.6g was 
added and gradually, to the room temperature, temperature was raised and it stirred for 2 hours It was made to 
reprecipitate twice with a 11. methanol after a reaction end, and silane compound (67) 21.1g of a yellow solid-state was 
obtained. IR absorption spectrum of the obtained silane compound is shown m drawing J 2 . 

[0100] (Synthetic example 10) . ^fi„„u~*- 

- Silane compound (67) lOg compounded in the synthetic example 9 was put into synthetic - eggplant type flask of 
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silane compound (50) [table 9], and it was made to dissolve in tetrahydrofuran 100ml and ethanol 100ml. 
Subsequently, Pd-C0.4g was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react 
at a room temperature by the state where it connected with the dryness hydrogen source of supply for 16 hours. After 
filtering Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : a hexane / 
ethyl-acetate = 2/1) was carried out by silica gel, and silane compound (50) 9.2g with oily light yellow was obtained. 
IR absorption spectrum of the obtained silane compound is shown in drawing.! 3 . 
[0101] (Synthetic example 11) 

- Composition of silane compound (20) [table 4] - 15g of phosphorus compounds compounded in the synthetic 
example 7 was put into the two-lot flask which carried out the nitrogen purge, and it was dissolved in anhydrous 
dimethylformamide 100ml. Subsequently, the system of reaction was cooled at -5 degrees C, 1.5g of sodium hydrides 
was added, and it stirred for 15 minutes, then ~ while stirring - 3 and 3' - dimethyl-N and N f - screw (4-formyl 
phenyl)-N and N' - the - screw (3, 4-dimethylphenyl) -1 and 1' - the - biphenyl -4 and 4 f - diamine 10.9g was added, 
and gradually, to the room temperature, temperature was raised and it stirred for 2 hours It was made to reprecipitate 
twice with a 11. methanol after a reaction end, and silane compound (20) 13.1g of a yellow solid-state was obtained. IR 
absorption spectrum of the obtained silane compound is shown in drawing 1 4 . 

[0 1 02] (Synthetic example 1 2) 

- Silane compound (20) lOg compounded in the synthetic example 1 1 was put into synthetic - eggplant type flask of 
silane compound (72) [table 16], and it was made to dissolve in tetrahydrofuran 100ml and ethanol 100ml. 
Subsequently, Pd-C0.5g was added 5%, it replaced from dryness hydrogen, and the mouth of a flask was made to react 
at a room temperature by the state where it connected with the dryness hydrogen source of supply for 16 hours. After 
filtering Pd-C after the reaction end and removing a solvent by reduced pressure, column refining (solvent : a hexane / 
ethyl-acetate = 2/1) was carried out by silica gel, and silane compound (72) 9.1g with oily light yellow was obtained. 
IR absorption spectrum of the obtained silane compound is shown in drawing_15 . 

[0103] (Examples 1 and 2) The photo conductor for electrophotography was manufactured as follows using the silane 
compound compounded in the synthetic examples 1 and 2. 

[0104] (Formation of an undercoating layer) On the aluminum cylinder substrate of 30mmphi which carried out honing 
processing, the solution which consists of the zirconium compound (tradename : ORUGACHIKKUSU ZC540, 
Matsumoto Pharmaceuticals company make) 10 weight section, the silane compound (tradename : Al 1 10, product 
made from Japanese YUNKA) 1 weight section, the isopropanol 40 weight section, and the butanol 20 weight section 
was applied by the dip coating method, stoving was carried out for 10 minutes in 150 degrees C, and the undercoating 
layer of 0.5 micrometers of thickness 

[0105] (Formation of a charge generating layer) After having mixed with the polyvinyl-butyral-resin (tradename : id 
REKKU BM-S, Sekisui Chemical Co., Ltd. make) 1 weight section and the acetic-acid n-butyl 100 weight section, 
processing the x- type metal free phthalocyanine 1 weight section with the paint shaker with the glass bead for 1 hour 
and distributing, the obtained application liquid was applied by the dip coating method on the above-mentioned 
undercoating layer, and stoving was carried out for 10 minutes in 100 degrees C. 

[0106] (Formation of a charge transporting bed) The polycarbonate resin 3 weight section shown below with the N-(4- 
methylphenyl)-N-(3, 4-dimethylphenyl) biphenyl-4-amine 32 weight section and the aforementioned structure 
expression (IV) It dissolved in the monochlorobenzene 20 weight section, the obtained application liquid was applied 
by the dip coating method on the aluminum substrate in which the charge generating layer was formed, and stoving 
and the charge transporting bed of 20 micrometers of thickness were formed in 120 degrees C for 1 hour. 
[0107] (Formation of a surface-protection layer) The silane compound 3 weight section and the phenyl triethoxysilane 
1 weight section which were compounded in the synthetic example 1 were further dissolved in the silicon hard-coat 
agent (tradename : X-40 -2239, Shin-etsu silicon company make) 6 weight section and the ethyl-acetate 5 weight 
section, the obtained application liquid was applied by the dip coating method on the charge transporting bed, was 
dried at the room temperature, and the surface-protection layer of 3 micrometers of thickness was formed. 
[0108] Moreover, the silane compound compounded in the synthetic example 2 instead of the silane compound 
compounded in the synthetic example 1 was used, and also the photo conductor for electrophotography was 
manufactured like the above. 

[0109] Thus, after it recorded the obtained photo conductor for electrophotography in the system (tradename : XP- 11, 
Fuji Xerox make) and the PPC form of B4 performed the durability test of 10,000 sheets, wear, a blemish, ablation, the 
crack, etc. were not seen in a photo conductor front face, but the clear picture was acquired. 

[0110] (Example 3) The photo conductor for electrophotography was manufactured like the example 1 except having 
used the following surface-protection layer. 

[01 1 1] (Formation of a surface-protection layer) The silane compound 6 weight section compounded in the synthetic 
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example 3 was dissolved in the silicon hard-coat agent (tradename : X-40 -2239 Shin-etsu silicon company m^e) 12 
wright section, the cyclohexanone 10 weight section, and the acetic-acid 2 we lg ht section the obtained application 
Uquid was applied by the dip coating method on the aforementioned charge transporting bed, was dried at the room 
temperature, and the surface-protection layer of 3 micrometers of thickness was formed. Q _. Y P n 

rOl 121 Thus, the obtained photo conductor for electrophotography was recorded in die system (tradename . XP- 11, 
Fuji Xerox make), and the PPC form of B4 performed the durability test of 10,000 sheets. A result is shown in Table 

mi 131 (Examples 4-18) Except having used what is shown in Table 17 instead of the silane compound used in die 
^K^e silicon hard-coat agent (X-40-2239), the photo conductor for e^trophotography was created like 
the example 3, and the durability test was performed. A result is shown in Table 18. In addition, DMS-S15 in Table 17 
came to hand from Chisso Corp. 
[0114] 
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[01 16] (Example 1 of comparison) Except for having not formed a surface-protection layer, the photo conductor for 
electrophotography was created like the example 3, and the durability test was performed. A result is shown in Table 
18 

[01 17] As mentioned above, it turns out [ which the silane compound of this example was excellent in solubility and 
membrane formation nature, and the film was firm and was excellent ] that stability is repeatedly shown. 

[Effect of the Invention] The silane compound of this invention is a new compound, can be excellent in solubility and 
membrane formation nature, can form a firm film, and can apply it to various organic electron devices, such as an 
organic EL element and an electrophotography photo conductor. 

[01 19] Moreover, the manufacture method of mis invention has the high selectivity of a reaction, and since side 
reaction hardly occurs, either, it can manufacture the above-mentioned silane compound efficiently. 
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